If we assume that this "phonetic mapping" inability and inadequate motivation are two fundamental causes of reading disability in this inner-city population, then it should be possible to teach such children to read a simplified version of the Chinese logographic system, with interpretation into English. Such material would obviously be new to the children and thus might provide adequate motivation. The phonetic mapping inability would also be circumvented, because Chinese characters map into language at the morphemic (word) level rather than at the phonemic level. We emphasize that the purpose of this experiment was not to devise a new curriculum for reading but to highlight specific problem areas for future research and enrichment programs.
Nine black children in the second semester of the second grade in an inner-city Philadelphia school were randomly selected from the class list of one second-grade homeroom class (4), with the restriction that no child have a reading level higher than level 3 (middle first grade) according to the system in use in the Philadelphia school system (5). The nine children selected were individually tested for reading skills by the experimenters. The basic criterion for acceptance in the experiment was that the child be unable to read a series of six simple consonantvowel-consonant trigrams (PIP, ZIF, WAT, LAG, REN, GUB) and be unable to read reliably a set of rhyming words (CAT, FAT, MAT, SAT) after being given the pronunciation for AT. Eight of the nine children were unable to handle this material adequately. They were usually unable to guess even the initial sound of the unfamiliar trigrams. The child who showed some competence at these tasks was not continued in the experiment.
Tutoring sessions were held in supply closets or small rooms with minimum furnishings. Individual sessions lasting from 20 minutes to 1 hour were held during the afternoon school hours approximately two to three times a week. The tutoring took place from March through June 1970 and involved a total of 14 to 25 sessions, or 8 to 14 hours per child (see Table 1 ). Each child dealt with only one of the three experimenters throughout the entire period, and tutoring was always on a one-to-one basis. The tutoring sessions were informal; an initial session or two was devoted to getting to know the child and gauging his reading ability. A tutoring session was generally made up of four components: 1) Gaining rapport. A small portion of the time was spent in talking informally with the child or in playing games with him.
2) Tutoring in normal English reading. This consisted of practicing lettersound relationships, "blending" sounds, and reading primer and preprimer material. It occupied about one-third of the total tutoring time.
3) Intelligence testing. The Wechsler Intelligence Scale for Children was administered to each child during the course of the experiment. No more than three subtests were given in any one session. 4) Chinese tutoring. The material to be taught consisted of 30 Chinese characters. They were read directly in their actual English translation. Chinese was never spoken. The symbols were read from left to right in the customary pattern of English orthography. The characters were selected primarily for their ability to fit together to form a wide variety of English sentences (Fig. 1) . The sentences used could be read and understood by a native Chinese (6). An additional criterion was the avoidance of characters of great visual complexity or high similarity to already selected symbols.
The set of actual characters selected, with their English equivalents, is presented in Fig. 1 . For convenience in instruction, the set was divided into six subsets, to be presented in sequence. The subsets were planned to allow formation of many English sentences from the very beginning.
For the first unit, symbols of minimum visual complexity were selected from the full set of 30. At the beginning of the experiment these symbols (Xerox copies from an introductory Chinese reader) were pasted on 1-inch (2.54-cm) squares of cardboard and were arranged in different sequences. In later stages, pages with written material (similar to the test page in Fig. 2) were also used (7). The children were introduced to a few symbols at a time, were given a few rote-memorization trials, and were then presented with a sequence of characters that could be translated into simple English sentences. They were encouraged to make up sentences of their own. In the tutoring sessions, the children were corrected when they misread a word, unless they offered a word that was semantically equivalent, such as little instead of small. Since the Chinese orthography maps directly into the meaningful units, synonyms constitute correct responses. Of course, the fact that these children have quite different pronunciations for some of these words in their dialect was ignored. When children had particular difficulty in learning particular words, additional practice was given. Occasionally, when a child had consistent difficulty with a pair of symbols, we asked him to describe the differences between them or pointed out what we considered distinctive differences between them.
When a child seemed to have mastered the materials in one stage, one new symbol from the next stage was introduced, and a set of test sentences was constructed, each sentence containing the new symbol. This procedure guaranteed that the representation of the test sentences in Chinese orthography had not been seen before by the child. Tests were administered after each of the first five stages (8). Each of the tests included, at least once, every character taught up to that point. As a result of this constraint, plus the absence of articles and the use of the new symbol in each sentence, some of the resultant sentences were not "well formed." We attempted to administer the tests at the beginning of a session, but, when that was not possible, the test was preceded by at least 10 minutes of non-Chinese material. No prompting was given, and the performance was recorded word for word. When we were convinced that a child had mastered a stage, by virtue of his performance on a test, material from the next stage was introduced.
For a final evaluation of performance, the children were presented with a set of sentences, (Fig. 2) transcription of what the children said. Errors were then tabulated. After each story, the children were asked a few questions about the "plot" but were not allowed to refer back to the story to answer these questions (9). In three cases, the final readings were taperecorded.
The basic results are presented in Table 1 . Unfortunately, relatively little progress was made in reading the English alphabet. In no cases were there any major improvements in this area, although in most some improvement in letter-sound correspondences or word formation was obvious (Table 1 ). The improvement in reading level was probably due primarily to the regular classroom instruction.
In contrast, the tutoring with Chinese characters progressed rapidly and was quite successful. Children who had failed to master the English alphabet sounds in over 1?/2 years of schooling immediately understood the basic demands of the task and were able to read stage I sentences in the first 5 or 10 minutes of exposure to Chinese. As a measure of early progress, the performance on the stage II test (8) is presented in Table 1 . In an average of 52 minutes of Chinese tutoring, the children were able to read the new material in the stage II test with few or no errors (Table 1) . In an average of about 4 hours of Chinese tutoring, they were able to negotiate the final sentences and one story with relatively few errors and some comprehension (Table 1) . Performance on two additional stories was comparable to that indicated for the mother-car story (9) ( Table 1) . On the total of three stories, there were 50 errors (137 characters in the three stories for eight children, or 1Q096 items). The comprehension score was 22.5 correct answers out of 48 questions.
Five children were retested on the 1266 mother-car story and the sentences in In the early stages of tutoring, a number of children had difficulty in arranging the individually mounted characters to form sentences presented orally, even though they knew the correspondences of the appropriate symbols and words. This difficulty disappeared as tutoring progressed. After completion of the final tests, five children were asked to use the characters to form and rearrange sentences. Their performance on this test was excellent. In problems involving a single substitution, addition, or deletion, but no rearrangement (for instance, change "mother sees white car" to "mother has white car"), of which there were five examples, all of the five children tested averaged between 6 and 7 seconds to complete the task; they proceeded systematically and without error to find and insert a new element, or to remove or exchange an old element. The most complex task of this type involved two additional characters and some rearrangement (change "father sees mother" to "father and mother see car"). Four of the five children negotiated this problem in less than 1 minute.
The material in stage VI, with the notable exception of "mouth," seemed the most difficult. Some of the children began to get a little bored with the Chinese as they ran into some difficulty in stages V or VI. In a few cases, particular confusions '("see" and "say" in one case, for example) became partially "fixated." A certain amount of confusion resulting from visual similarity "say" land "and," or "give" and "red") was apparent.
In spite of these problems, all of the children read the Chinese materials adequately. Comprehension was clearly only partial, but it should be emphasized that we made little attempt in the tutoring to stress this aspect of the task.
In a total of about 4 hours we taught children to read English represented by Chinese characters that were in many ways more complex than normal English orthography. Yet these same children had failed to acquire the basics of English reading in almost 2 years of schooling. The private tutoring situation cannot account for the success with Chinese, since we also tutored these children privately in English orthography. Furthermore, in our experience of traditional tutoring with standard orthography and procedures, there is no marked improvement over equivalent time periods. We suggest that the main value of this demonstration is to highlight the factors that cannot be used to account for the reading backwardness of these children and the many like them in the Philadelphia and other school systems. There was clearly no problem with learning to associate more than 26 complicated and arbitrary visual symbols with certain sounds (words). Furthermore, there was no difficulty in ordering these sounds or symbols so that they could be read in a systematic pattern. Much of this ability, of course, such as the left-toright reading habit, had already been acquired by the children in their minimum learning of English reading in school.
What, then, accounts for the large difference between the performance in Chinese and that in English? One factor may be increased motivation produced by the novelty of the Chinese material. Another factor is intrinsic to between certain symbols '(for instance the nature of Chinese orthography, which does not map into the sound system altogether, in contrast to our alphabet, which maps (at least in large part) into the level of phonemes. What is the critical feature of the difference between the Chinese logographic and the English alphabetic system which leads to reading difficulty? It could be the complete absence of sound mapping in Chinese; it could be the particular properties of the phoneme, rather than sound mapping per se; or it could be the irregularities of the grapheme to phoneme mapping in English. We suspect that the phonemic representation contributes most heavily to reading difficulty. We and many others have found that children with reading backwardness have difficulty in "constructing" words from these isolated sounds. There is further evidence both from speech output (articulation) and input (perception) that the alphabetic unit or phoneme is unnatural or at least highly abstract (11).
If our suspicions are correct, then some unit intermediate between the morpheme and the phoneme-for example, the syllable-might be more suitable as a vehicle for introducing reading. An efficient orthography must satisfy only two requirements. It must be easy to learn and it must be productive in the sense that, after mastery, new words can be read without learning new symbols. Hence, the ultimate unworkability of the whole word method (12). The syllabary may meet these requirements (13). It has the advantage of pronounceableness (many phonemes cannot be pronounced in isolation) but still maintains its productivity or openendedness. It may therefore be a good step on the road toward learning to read alphabetic writing (14). which does not map into the sound system altogether, in contrast to our alphabet, which maps (at least in large part) into the level of phonemes. What is the critical feature of the difference between the Chinese logographic and the English alphabetic system which leads to reading difficulty? It could be the complete absence of sound mapping in Chinese; it could be the particular properties of the phoneme, rather than sound mapping per se; or it could be the irregularities of the grapheme to phoneme mapping in English.
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